A total of 59 species of epizoic algae were recorded from the carapace of Emys orbicularis (Linnaeus, 1758) (Testudinata, Emydidae). Division wise distribution of the recorded algae were Cyanophyta 26, Chlorophyta 13, Euglenophyta 5 and Chrysophyta 15. Among the recorded species Phormidium ambiguum, Pseudanabaena limnetica, Chroococcus spp. and Microcystis spp. were observed intensively.
Introduction
The preference for certain animal substrata of some benthic algae is one of the oldest subjects in freshwater phycology. Edgreen et al. (1953) suggested that epizoic community is a reciprocal evolution between the animals and the algae and is also a symbiotic relationship in which algae may benefit through simple motility and the turtle may provide camuflage. Epizoic algae take advantage of the animal substrata by increased access to light and nutrients associated with animal movement that would reduce the boundary zone thickness for nutrient intake, which would also potentially be increased by access to animal excreta, leachates, and secretions. The effects of epizoic algae on larger host animals such as snails and turtles are not known; they may help to camouflage the animals from predators or prey (Stevenson et al. 1996) .
Epizoic or epizoophytic algae are usually collected from larger aquatic animals such as snails, clams and turtles. Study on this unique community of algae on turtles are very few (Edgreen et al. 1953 , Neil and Allen 1954 , Belusz and Reed 1969 , Ernst and Norris 1978 , Garbary et al. 2007 . Therefore, further investigation on it and their relationship with the turtles need to be evaluated by the phycologists and herpetologists.
Materials and Methods
Epizoic algae from the carapace of Emys orbicularis (Linnaeus, 1758) (Testudinata, Emydidae) were collected from four locations of Turkey between May and August 2010. A brief description of the studied locations has been presented in Table 1 . A total of 32 male and 23 female turtles were sampled.
Epizophytes were removed by brushing from the carapaces. The removed masses of algae were preserved in 4% formalin and examined and identified under Leica DM500 model microscope (Leica microsystems, Switzerland). The frequency of occurrence of phytoplankton species in these four areas were calculated by using the absence and presence and it was expressed as %. Species identifications were based on Anagnostidis (1986, 1999) , Anagnostidis and Komárek (1988) , Lange-Bertalot, (1991a,b and 1999a,b) and John et al. (2003) . 
Results and Discussion
Fifty-nine taxa were found on Emys orbicularis, including representatives of Cyanophyta (26), Chlorophyta (13), Euglenophyta (5) and Chrysophyta (15). The list of identified algae are given in Table 2 .
Chroococcus pallidus and Geitlerinema acutissimum have been recorded from all the four areas. The frequency of Chroococcopsis fluviatilis, Lepocinclis oxyuris, Microcystis flosaquae, Phormidium ambiguum and P. terebriforme were 75%. Amphora ovalis, Chroococcus minor, Gloeocystis vesiculosa, Jaaginema minimum, Lemmermanniella pallida, Lyngbya aestuarii, Oscillatoria limosa and Spirulina subsalsa had a frequency value of 50%.
Chroococcus pallidus, Chroococcopsis fluviatilis, Geitlerinema acutissimum, Lepocinclis oxyuris, Microcystis flosaquae and Phormidium ambiguum showed wide ecological tolerance and were recorded in more than two areas. Amphora ovalis, Lyngbya aestuarii, Oscillatoria limosa and Spirulina subsalsa were seen in Kizilirmak and Sarikum (Table 2) . Jaaginema minimum and Lemmermanniella pallida were recorded from Kizilirmak and Sarikum. In Saros Bay, the recorded epizophytes were Aphanocapsa elachista, Echinosphaerella limnetica, Klebsormidium mucosum and Trachelomonas sp.. Cymatopleura solea var. subconstricta, Gongrosira debaryana, Spirogyra jugalis and Synedra ulna were distrubuted in Yesilirmak Delta.
It was seen that a small population of algae had been colonized on the carapace of turtles which were collected in the Saros Bay. However, extensive population was seen on the carapace of turtles from the lagoon and deltas. The reason for this, is that deltas have shallow lakes, these lakes are connected to each other and turtles move between these channels. Sarikum Lagoon is shallow and has a large littoral region which is suitable for the survival of turtles. Therefore, for the colonization of epizophytes, habitat type is more important than turtle genera. In this study, it was seen that some filamentous and colonial algae e.g., Phormidium ambiguum, Pseudanabaena limnetica and Chroococcus spp. and Microcystis spp. were characteristic to shallow eutrophic lakes. Soylu et al. (2006) recorded Chroococcus dispersus, Hantzschia amphioxys, Microcystis aeruginosa, Pseudanabaena limnetica, Rhoicosphenia abbreviata, Scenedesmus obliquus and Synedra ulna on E. orbicularis. These algae except, the other algae in Table 2 which is determined in this study are the first record as epizoic on the E. orbicularis in Turkey. Belusz and Reed (1969) reported Gongrosira debaryana from painted turtle, (Chrysemys picta Schneider 1783) and map turtle (Graptemys geographica Lesueur 1817). Also Homoeothrix juliana, Meridion circulare and Oscillatoria limosa were reported as epizoic on skin surface of fishes (Shin et al. 2004 ).
There have been several studies on the epizoic algae on turtles but little information is found in the literature. The two algae namely, Dermatophyton and Basicladia are common on turtles (Edgreen et al. 1953 , Belusz and Reed 1969 , Ernst and Norris 1978 , Colt et al. 1995 , Garbary et al. 2007 ). Epizoic freshwater algae on E. orbicularis were investigated and fifty-three algal taxa were found on thirty five turtles (Soylu et al. 2006) . Edgreen et al. (1953) stated that certain species of turtles seem to be heavily epizoophytized whereas certain others support little or no algae. This situation is explained on the basis of random distribition of algae on the various turtle species and Emys are frequently epizoophytized. Investigators have suggested many reasons for the epizoophytes. Edgreen et al. (1953) thought that the alga-turtle relationship was best defined as commensalism, whereas Neil and Allen (1954) expressed that, a little epizoic growth along the seams of the carapace serves to break up the reptile's outlines, and suggests an inanimate object rather than a living creature. Algae are transported from one place to another, and thus they are spread. Turtles may provide an additional disseminating agent for the epicolous species. Shedding of the scutes in late summer and fall appared to be main factor controlling algal colonization (Belusz and Reed 1969) .
